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Design of Range Measurement Systems Using
Ultrasound and Camera Focusing
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( Changsoo Moon*,

Abstract - In this paper range measurement systems using ultrasonic and visual sensors

Yongtae Do** )

are designed. By varying

the focus of a camera, the range to a target pattern is computed. Four different methods are tested for the
focusing-based range measurement. The best result is obtained when counting edge pixels found by Laplacian operator.
Higher accuracy can be obtained by fusing the measurement of camera focusing with that of ultrasonic sensor. The
system designed is experimented within the range of 300-450mm.
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Fig 1. Range measurement using the TOF of ultrasound
waves
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Fig 2. Defocused and focused images
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Fig 3. The total number of edge pixel of following in

focus displacement (Laplacian)
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Fig 5. Camera focus displacement system
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Table 1. Experimental result of range measurement(unit:

mm)
i PEAFLA
Sobel 2.0759
Laplacian 1.1382
Camera focusing MMDT 1.2482
MaxMin(Sobel) 1.7852
MaxMin(Laplacian) 3.4547
Ultrasound 1.0784
Focusing + Ultrasound 0.7382
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